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employed. The welding current is conducted to the electrode by brushes
or rollers that make contact with the electrode a few inches away from
the arc and bare electrodes have consequently hitherto been essential.
Recently, however, satisfactory methods of feeding current to covered
electrodes have been developed ; one is to employ a small milling cutter
to form a slit through the coating and thus enable a roller to make contact
with the metal of the electrode. In another machine a bare electrode is
used but a coating, made in strip form, is automatically wrapped on to
it just above the arc. Welding machines enable the speed of welding to
be increased, thus a current of 600 amperes can be used with a bare
No. 12 S.W.G. electrode in a machine as compared with about 100 amperes
with manual operation ; they also produce more uniform and consistent
welds. Such welding machines can, however, generally be profitably
employed only when fairly large quantities of an article have to be welded.
In a recently developed process known as the Unionmelt, the speed of
welding is greatly increased by feeding granular filler material to the
weld ; this enables higher currents to be used than are practicable with
ordinary metallic arcs and it is claimed that plates up to 3 in. thick can
be welded in one pass at speeds ranging from 80 down to 3 in. per minute.

Contraction Stresses and Distortion. If a heated bar is clamped
in rigid vices at each end and allowed to cool down, a tensile stress will
be set up in it whose magnitude will depend on the temperature range
through which the bar is cooled and on the coefficient of expansion of the
material of the bar. Similarly if two plates are rigidly clamped and are
then welded together a tensile stress will be set up in the plates and weld
and may be of sufficient magnitude to fracture the weld metal. If the
plates had not been clamped then no stresses, except purely local ones,
would have been set up. Hence it follows that, in general,
two parts that are being welded together should be left
quite free during the process ; this, however, is not always
possible. For example, Fig. 123 shows a frame which is
built up of a number of comparatively rigid plates A welded
to plates B and C which are themselves welded together FlG j23.
at D. If the plates B and C were separately welded to
A, it would be found practically impossible to make the weld at D, but
if B and C are first welded together at D and are then welded at each
end to A the job becomes quite straightforward. If two            ^

plates are welded together with a butt joint with single V     Q~ \j   -^
preparation, then when they have cooled down after
welding they will generally not be flat but as shown in
Fig. 124 a.   This distortion can be obviated by starting                 ^

with the plates in the position shown in Fig. 124 a       FVcTTST^
which  can  be   done   by   raising  the  plate  edges  on
- packing rods as indicated.   A " back bead " or run also will generally
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